Illinois. Average seasonal dry matter yields ranged from 10 to 15 metric tons per hectare. Eastern gamagrass was slower to establish than the bluestems, but after the first production year it was higher yielding than the bluestems. Forage CP and IVD averaged near 11 and 50%, respectively, over the 3-year period. There was little difference between the grasses for CP, but IVD of Caucasian bluestem was significantly lower than that of the other bluestems and Eastern gamagrass. All the grasses survived the three winters that yield and quality data were taken, but in two subsequent severe winters only Caucasian bluestem and the Eastern gamagrass were winter hardy.
The transition zone extends from south central Missouri across southern Illinois and eastward. This zone is subject to highly variable inter and intraseasonal temperature and rainfall patterns, the result of frequent but irregular advance and retreat of Canadian and Gulf of Mexico frontal air masses. The shallow unglaciated loess soils throughout much of the zone are underlain by silaceous silt pans (Steinhardt and Franzmeier 1979 ) that result in "perched" water tables and saturated soils in the winter and imminent drought after only short periods without rainfall in the summer. Tall fescue (Festuca arundinacea) is well adapted in this zone and is productive and of satisfactory forage quality in spring and fall, but high temperatures reduce both growth and forage quality of fescue in the summer (Kaiser et al. 1974; Mott et al. 197 1) . Increased alkaloid concentration (Bush et al. 1972 ) and decreased soluble carbohydrate levels (Smith 1977; Vartha et al. 1977) appear to explain the low quality of fescue in the summer.
It is possible that certain warm-season grasses may potentially be used to supplement. tall fescue in the summer in southern Illinois and the transition zone. The Asiatic bluesterns Bothriochloa spp. (Harlan et al. 1962; Roundtree et (Branson 1953) . In Missouri (Roundtree et al. 1974 ) Caucasian bluestem (B. caucasica) outyielded Midland bermudagrass (Cynodon dactylon) in clipping trials, and in grazing trials Caucasian bluestem gave higher average daily gains than switchgrass (Panicum virgatum). Plains bluestem (B. ischaemum var. ischaemum), released in 1973, was reported to be higher in in vitro digestibility than Caucasian bluestem (Taliaferro and Harlan 1973) . Although Eastern gamagrass is regarded to be high yielding and highly palatable (Schwendiman and Hawk 1973) , there is little or no research documentation.
Fraps and Fudge (1945) ran proximate analyses on 64 pasture and range grasses, and in their data nitrogen free extract of Eastern gamagrass appeared to be somewhat higher than in the other grasses.
The objective of this study was to evaluate various selections and experimental strains of Asiatic bluestems and an Eastern gamagrass for crude protein (CP), in vitro digestibility (IVD), yield, and winter survival. The ultimate purpose was to determine which of the grasses would offer the best alternative to tall fescue for the summer in southern Illinois or the transitional zone.
Methods
Asiatic bluestems included in this study were Caucasian, Plains, and experimental strains B, L, LL, and T. The Eastern gamagrass (PM-K-24) was from a seed increase of a bulked planting of 70 Kansas and Oklahoma collections made in 1958 (Hanson 1972) . The bluestems and gamagrass were planted June 20, 1974, at approximately 5 and 11 kg/ ha, respectively, in paired 76 cm-wide rows 3 m long. There were two replications arranged in a randomized complete block design. The soil was a Typic Fragiudulf(family fine-silty, mixed, mesic, series (Grantsburg) with a pH of 6.8, and phosphorus (P) and potassium (K) levels of 12 and 200 kg/ ha, respectively. Two hundred and twenty-four kg/ha of 12-19.9-10.5 fertilizer was broadcast and incorporated prior to planting. Nitrogen was topdressed at 150 kg/ ha in July of each year.
In 1975, .09 X 1.8 m areas were harvested between the rows with a self-propelled flair harvester. In 1976 and 1977, harvests were made of 0.1 m2 sections in each row. Clipping height was 15 cm in 1975 and 3-4 cm in 1976 and 1977. Harvests were planned for when the plants reached the late boot stage of growth. Three harvests were made in 1975 and 1977 and 4 in 1976 . No yields were taken in 1978, but the plots were clipped twice. Following each harvest, samples were dried at 60 O C in a forced draft oven and were subsequently ground in a Wiley Mill to pass a 20-mesh screen. Nitrogen content was determined by a standard Kjeldahl procedure, and crude protein was estimated by multiplying the N percen-tage by 6.25. In vitro digestibility analyses were made with the Barnes (1969) (Table 2) as with the higher CP in 1976 grass-legume hay and mineral supplement. (Table 1 ) was due to a cool summer as was described.
Dry matter yields, crude protein, and in vitro digestibility data Averaged across years Caucasian bluestem was lower in were statistically analyzed with grass entries as main plots and IVD than the other bluestems and Eastern gamagrass ( summer (average temperature minimum for May through August was 9.6" C vs. 13.5" C in 1975) resulted in slower 'Values without letters in common are significantly different (Duncan's multiple range test, p<.05j. growth and higher CP levels, but the average was decreased by low CP in advanced growth harvested in September of growth of the bluestems, especially strains L, LL, and T. As that year. As would be expected CP was highest in harvests a result bluestem yields averaged less than one-half that of following N application, but the average difference between the gamagrass in the first cutting iri 1976. Generally PM-Klowest and highest harvest CP levels was only 2.5 percentage 24 gamagrass made its most vigorous growth and highest units. Because of its early growth and development in the yields in the first and second harvests, but growth declined spring, Eastern gamagrass was generally lower in CP than toward the end of August. Yields of 20 metric ton/ha have the bluestems in the first harvests, but in subsequent been obtained for Eastern gamagrass under irrigation in harvests the crude protein levels were similar. Rate of Oklahoma (Kessler 1978 appeared equally winter hardy but the gamagrass was higher yielding and was higher in IVD than Caucasian bluestem. Certainly both these grasses would offer more production than tall fescue in the summer in southern Illinois but any quality advantage may be questionable. Imposing shorter cutting intervals could increase the CP and IVD levels and would be a necessary step to determine potential performance of these grasses for grazing,
